Objective: New findings, that relate poor foetal growth to long-term outcomes, highlight the need to understand more about the nature of women's diets before and during pregnancy. This study examines the influence of sociodemographic and anthropometric factors on the quality of the diets of young women in the UK. Design: Diet was assessed by an interviewer-administered food frequency questionnaire. A single diet score was calculated for each woman using the first component defined by principal components analysis. Setting: Southampton, UK. Subjects: A total of 6125 non pregnant women aged 20-34 y. Results: The diets of women with low diet scores were characterised by low intakes of fruit and vegetables, wholemeal bread, rice and pasta, yogurt, and breakfast cereals, but high intakes of chips and roast potatoes, sugar, white bread, red, and processed meat and full-fat dairy products. Educational attainment was the most important factor related to the diet score. In all, 55% (95% CI 50-59%) of women with no educational qualifications had scores in the lowest quarter of the distribution, compared with only 3% (95% CI 2-4%) of those who had a degree. Smoking, watching television, lack of strenuous exercise, and living with children were also associated with lower diet scores. After taking these factors into account, no other factor including social class, the deprivation score of the neighbourhood, or receipt of benefits added more than 1% to the variance in the diet score. Conclusions: Poor achievement at school defines a substantial group of women in the UK who may be vulnerable. Many of these women have poor diets that are not simply a result of the level of deprivation in their neighbourhood, or of living at a level of poverty that entitles them to benefits. We suggest that it is a priority to identify and to address the barriers that prevent these women from improving the quality of their diets.
Introduction
Impaired foetal growth resulting in low birthweight, or thinness or shortness at birth, is now known to be linked to higher rates of cardiovascular disease and type II diabetes in later life (Hales et al, 1991; Barker, 1995) . These associations are seen within the normal range of birthweight, and are not explained by differences in gestational age at birth or by the effects of adult lifestyle (Barker, 1995) .
There is a need to re-evaluate the intrauterine influences that affect foetal growth, and specifically to consider the role of maternal nutrition. Although it is known that successful foetal growth is dependent on an adequate supply of nutrients from the mother, the relationship between foetal and maternal nutrition is complex and is poorly understood (Harding, 2001) . Studies of pregnant women have failed to show clear relationships between maternal nutrition and birth size. This, together with the knowledge that most birthweights in the developed world fall within the normal range, has been taken as evidence of the lack of influence of maternal diet on foetal growth. However, in the light of the new findings that relate poor foetal growth to long-term outcomes, the importance of maternal nutrition is now being reconsidered (Jackson & Robinson, 2001) . Attention is focused not only on women's diets during pregnancy but also on the diets of women before conception, with the aim of understanding how maternal nutrition may influence the long-term health of their children.
There is limited contemporary information on the diets of young women in the UK. We present the results of a dietary survey of a large population sample of 6125 nonpregnant women aged 20-34 y living in Southampton, UK. We examine how sociodemographic and anthropometric factors relate to food choice and to the quality of their diets.
Methods
The data were collected as part of the Southampton Women's Survey, a study of a population sample of nonpregnant women aged 20-34 y resident in the city of Southampton, UK (Inskip, 1999) . The Southampton Women's Survey aims to identify the maternal influences that act before and during pregnancy and that determine the baby's rate of growth. All the women in Southampton aged 20-34 years were targeted in order to provide a study sample of 2500 children born to them within 3 y of their initial interview. The Southampton Women's Survey was approved by the Southampton and South West Hampshire Ethics Committee.
The women were recruited through listings of all people registered with general practitioners in the city. Each woman was sent a letter that described the Southampton Women's Survey, inviting them to take part. The letter was followed by a telephone call or a visit to their address, when an interview date was arranged. We present data from the interviews of the first 6125 women who were recruited from 19 practices in the western half of the city, between April 1998 and June 2000. People of all social classes live in this part of the city, and there is a wide range of living conditions. In total, 75% of all women contacted agreed to take part in the survey.
Trained research nurses visited each woman at home, and collected detailed information about her health and lifestyle. This included details of household characteristics, the woman's employment, current smoking & alcohol use, physical activity, whether or not she was currently dieting to lose weight, and whether she lived at a level of income that entitled her to receive financial assistance ('benefits'). Educational attainment was defined in six groups according to the woman's highest academic qualification. Examinations for General Certificate of Secondary Education (GCSEs) are usually taken at the age of 16 y, Advanced level (A-levels) at 18 years, and Higher National Diploma (HNDs) and degrees thereafter. Social class was defined in six groups according to the woman's employment or to that of the head of the household (Office of Population, Censuses and Surveys, 1990) . A deprivation score was calculated for the address at which each woman lived (Townsend et al, 1988) .
Strenuous exercise, for example cycling or jogging, taken over the past 3 months, was categorised into two groups (none taken; some taken in the past 3 months).
Diet over the preceding 3 months was assessed using an administered food frequency questionnaire that includes 100 food items (Robinson et al, 1996) . Weight was measured using portable scales (Seca, Germany) and height with a portable stadiometer (Harpenden, CMS Weighing Equipment Ltd., London).
Statistical methods
The 100 foods listed in the food frequency questionnaire were put into 49 food groups on the basis of similarity of type of food and nutrient composition (eg carrots, parsnips, swede & turnips were included in the 'root vegetables' group; bacon, ham, corned beef, pies & sausages were included in the 'processed meats' group). Principal components analysis (Joliffe and Morgan, 1992) of the reported weekly frequencies of consumption of 42 food groups, together with the reported weekly amounts consumed of seven food groups (boiled potatoes, chips & roast potatoes, white bread, brown bread, sugar, reduced-fat milk, and full-fat milk) was used to define patterns of diet. This statistical technique produces new variables (components) that are independent linear combinations of dietary variables with maximum variance.
The first three components in the principal components analysis were examined. The first component yielded a dietary pattern consistent with patterns of food recommended for a 'healthy' diet. The second component yielded a pattern of foods that, although comparable with the 'Western' pattern reported in other datasets (Slattery et al, 1998; Hu et al, 1999) was also characterised by high intakes of fruit and vegetables. The third component was characterised by high intakes of vegetarian foods and also by high intakes of confectionery and snack foods. We chose to explore the determinants of the first component as it provided the most interpretable and meaningful pattern of foods in the women's diets, and in this paper we consider this first component alone.
A diet score was allocated to each woman on the basis of the first component's coefficients, and her reported consumption of each of the 49 food groups. To aid interpretation, the scores were standardised to have a mean of 0 and a standard deviation of 1. The diet score was used as the single outcome variable to examine the influences of sociodemographic and anthropometric factors on diet. Multiple regression analysis was used to identify the most important influences on the diet score. A total of 24 different factors were considered, including age, body mass index, weight, height, education, social class, household characteristics, employment status, smoking, alcohol use, and physical activity.
Results
The characteristics of the women studied are shown in Table 1 . Table 2 lists the coefficients for the 49 food groups for the first component in the principal components analysis. The component is characterised by high intakes of fruit and vegetables, wholemeal bread, rice and pasta, yogurt and breakfast cereals, and low intakes of chips & roast potatoes, sugar, white bread, red and processed meat, full-fat dairy products, crisps, Yorkshire pudding & savoury pancakes, sweets & chocolate, tea & coffee, tinned vegetables, cakes & biscuits, and soft drinks. This was termed the prudent component and was used to calculate a prudent diet score for each woman. In all, 8% of the variance in the 49 food groups was explained by this component.
In Table 3 the women are grouped into quarters according to their prudent diet scores. For each group, the median weekly consumption of some of the most important foods that contributed to the prudent diet score is shown. There was a graded increase in fruit and vegetable consumption with increasing diet score, such that 22% of women with scores in the bottom quarter of the distribution consumed five portions per day, compared with 91% of women in the top quarter. Increasing prudent diet scores were also associated with graded increases in consumption of wholemeal bread, rice & pasta, yogurt and breakfast cereals, and with reductions in consumption of chips & roast potatoes, sugar, white bread, red & processed meat, full-fat spread, crisps & sweets, cakes & biscuits, and soft drinks.
In order to explore the effects of the sociodemographic and anthropometric factors on the prudent diet score, a multiple regression model was built up (Table 4 ). In order of importance, the seven factors that were most strongly related to the prudent diet score were educational attainment, smoking status, hours spent watching television, whether dieting to lose weight, age, whether strenuous exercise was taken in the preceding 3 months, and whether the home was shared with children. Each of the seven factors had an independent effect on the prudent diet score (all Po0.001) and together they explained 32% of the variance in the score. A low prudent diet score was associated with poor educational attainment, being a smoker, spending more time watching television, not being on a diet, younger age, not taking strenuous exercise in the preceding 3 months, and sharing the home with children. After taking account of these factors no other factor, including social class, Townsend deprivation score, or receipt of benefits, added more than 1% to the variance explained.
The most important influence on the prudent diet score was the woman's educational attainment; alone it accounted for 19.7% of the variation in the score. The effects of education were strong and graded, such that 55% (95% CI 50-59%) of women with no educational qualifications had prudent diet scores in the lowest quarter of the distribution compared with 33% (95% CI 31% to 36%) of women with 
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GCSEs grade C or above, and 3% (95% CI 2-4%) of women who had a degree. Figure 1 shows the percentage of women with prudent diet scores in the lowest quarter according to women's educational attainment, smoking status, hours spent watching television, number of children in the home, and whether the women had taken strenuous exercise in the past 3 months. While the percentage of women in the bottom quarter of the diet score decreased progressively with increasing educational attainment, each of these other factors added to the effects of education. For example, 68% (95% CI 62-74%) of the women who had no educational qualifications and who smoked had diet scores in the lowest quarter, compared with only 3% (95% CI 2-4%) of nonsmoking women who had a degree. Although dieting to lose weight was related to the prudent diet score, the score was not related to the woman's weight (P ¼ 0.17) or her body mass index (P ¼ 0.70). After allowing for the effects of education, height was also unrelated to the diet score.
Discussion
We have studied the diets of a population sample of young women aged 20-34 years living in Southampton, UK. The sample includes women from each social class, with a wide range of educational achievement and living conditions (Table 1) ; 75% of the women invited to take part in the survey agreed to do so. We assessed diet using a food frequency questionnaire that includes all the foods commonly eaten in the UK, which was administered by trained research nurses (Robinson et al, 1996) . Although there is concern that food frequency questionnaires may be subject to bias (Byers, 2001) , they have been shown to identify similar patterns of diet as weighed diet records (Hu et al, 1999) .
In the present study, we used the first component defined by principal components analysis and the reported consumption of 49 food groups to produce a diet score for each woman. This single summary score provided a meaningful and interpretable pattern of foods in the diet. The diets of À0.12 À0.14 to À0.10 À9.6 n ¼ 6042; r 2 ¼ 31.9%. * Standard deviation change in prudent diet score per unit change in explanatory factor. women with high diet scores were characterised by high intakes of fruit and vegetables, wholemeal bread, rice and pasta, yogurt and breakfast cereals. We called this a prudent diet because it is in keeping with recommendations from the Department of Health and other agencies (Department of Health, 1994 Health, , 1998 , and is consistent with prudent dietary patterns described by others (Slattery et al, 1998; Hu et al, 2000) . The diets of women with low prudent diet scores were characterised by lower intakes of the 'prudent' foods and by higher intakes of chips and roast potatoes, sugar, white bread, red and processed meat, full-fat dairy products, crisps and sweets, cakes and biscuits, and soft drinks (Table 3) .
There is increasing interest in the use of dietary patterns as a tool for understanding the importance of dietary quality in the aetiology of adult disease (Coulston, 2001; Osler et al, 2002) . While the significance of the prudent dietary pattern in relation to foetal growth and development is not known, it must be of concern that so many young women in our study have diets of such poor quality however this is defined. The diets of the 1532 women whose diet scores fell in the bottom quarter of the distribution were characterised by low fruit and vegetable consumption and by high intakes of energy-dense, micronutrient-poor foods -a pattern of diet linked to differences in micronutrient intakes (Hu et al, 1999) , and to a less favourable profile of biomarkers, including lower plasma folate and raised homocysteine levels (Fung et al, 2001) .
We found that educational attainment was the most important single determinant of the prudent diet score. We grouped the women according to the level of education they attained using six categories ranging from no qualifications to a degree (Table 1 ). The diet score increased progressively with increasing qualifications (Figure 1 ). In all, 55% (95% CI 50-59%) of women with no qualifications had scores in the lowest quarter of the distribution compared with 3% (95% CI 2-4%) of women who had a degree. Although an association between better education and compliance with 'healthy' eating guidelines has been reported before (Groth et al, 2001; Osler et al, 2002) , we were very surprised that education had such a marked effect on the food choices of women of this age. Since the effect was graded across the range of attainment, it is unlikely that this can be explained by teaching about food and nutrition in schools and colleges where little occurs in the UK after the age of 16 y.
While educational attainment had the strongest effects on the prudent diet scores, age, the number of children living in the home and four aspects of lifestyle -smoking, hours spent watching television, taking strenuous exercise, and dieting to lose weight were also important (Figure 1) , and each had independent effects on the prudent diet score. The higher prudent diet scores observed in older women, in those currently dieting, and in those who took strenuous exercise are likely to reflect greater efforts made by such women to conform to recommendations for a 'healthy' lifestyle. We cannot explain the finding that increasing number of children in the home was associated with a lower prudent diet score, although it is consistent with the findings of Groth et al (2001) , where women living in families with children had lower fruit and vegetable intakes than other women, and it is of concern that women caring for children are themselves eating poorer diets.
The adverse effects of activities such as smoking and watching television may result from their direct effects on appetite and food choice. Alternatively, their associations with the diets of young women may be indirect, poor diet being just one aspect of a lifestyle that includes other unhealthy behaviours. For example, among the 1148 women who left school with no GCSEs above grade D, 24% (281) smoked, watched at least 2 h of television a day, and had taken no strenuous exercise in the previous 3 months. There were only 6% (72) to whom none of these applied. In contrast, among the 1328 women who had a degree, the comparable percentages were 2 and 37%, respectively.
Once these factors were taken into account, women's diet scores were little influenced by their social class, by the level of deprivation of their neighbourhoods, or by whether they were in receipt of benefits. Although cost is a recognised barrier to eating 'healthily' (Kearney & McElhone, 1999) , the more prudent diets of the better educated women in this study do not seem to be simply a result of greater affluence. The estimated average weekly cost of the median diet of women with diet scores in the lowest quarter was d9.28 (priced at Tesco.com, using the cheapest options). The comparable figure for diets in the highest quarter was d11.22.
We did not find an association between the diet scores and the women's body mass indices, which suggests that being overweight in this population does not have a major effect on whether the diet eaten is prudent or not.
Conclusion
Poor achievement at school defines a substantial group of women in Britain who may be vulnerable. Among these women, many have diets that do not conform to current recommendations. Their poor diets are part of an unhealthy way of life that is not simply a result of the level of deprivation in their neighbourhood, or living at a level of poverty that entitles them to benefits. We suggest that it is a priority to identify the barriers that prevent these women from improving the quality of their diets, and in the future, to ensure provision of appropriate support to empower them to make such changes.
